Introduction: The prevalence of hepatitis B virus (HBV) infection in Southeast Asia is high. Awareness and early detection are essential for timely prevention and treatment. Methodology: We examined the awareness of, knowledge about, practices and views on treatment for HBV infection in Southeast Asia. A cross-sectional survey was conducted from December 2016 to February 2017 among individuals from six nations in Southeast Asia-Myanmar, Thailand, Vietnam, Cambodia, the Philippines, and Singapore. The study population comprised healthcare and non-healthcare personnel. Results: In total, 799 healthcare personnel and 1079 non-healthcare personnel completed an online survey. The prevalence of the awareness of their own HBV infection status and risk of this regionally endemic infection was 85.6% (684/799) among healthcare personnel and 54.0% (583/1079) among non-healthcare personnel. Similarly, 85.9% of healthcare personnel and 45.5% of non-healthcare personnel had good knowledge about disease transmission, complications, and the need for treatment, and 76.6% of healthcare personnel and 39.8% of nonhealthcare personnel followed good HBV infection-prevention practices. Overall, 90.6% found the idea of treatment acceptable. Awareness had a significant impact on both knowledge and practice scores among both healthcare personnel and non-healthcare personnel (p < 0.01) but without statistically significant differences in treatment acceptance between the two groups (p = 0.61). Conclusions: Awareness of HBV infection was relatively low among non-healthcare personnel in Southeast Asian populations. The provision of additional hepatitis B awareness campaigns is crucial to eliminating viral hepatitis in the region.
Introduction
It is estimated that 240 million people worldwide are chronically infected with hepatitis B virus (HBV). Southeast Asia is one of the regions with the highest prevalence, where >5% of the adult population is chronically infected [1, 2] .
Prevention is key to minimizing HBV transmission and the long-term disease burden. A strategy addressed in the World Health Assembly, as a framework for global action against viral hepatitis, is Awarenessraising, Partnerships and Resource Mobilization [3] . The World Health Organization (WHO) has also recommended increasing awareness [1] . Level of knowledge and awareness impact on the five core interventions of a cascade of care for HBV to minimise the burden of viral hepatitis: testing, linkage to care, treatment, long-term care and prevention. Testing for HBV infection and vaccination against it depend on the level of knowledge in a population and the awareness of healthcare personnel [4] [5] [6] .
Major barriers to HBV infection control include the low numbers of infected individuals and the proportion of the general population who are aware of the disease and its implications [7] . A number of studies have indicated that lack of knowledge about HBV transmission and the consequences of infection result in low levels of vaccination and screening [7] [8] [9] . In addition, awareness of the problem, but inadequate knowledge and information in a community, could result in stigmatization and discrimination [10] .
Current data are lacking on the level of awareness of HBV infection among the general population and healthcare personnel in Southeast Asia. A recent study in Laos demonstrated that 86% of students in the healthcare professions scored poorly on an assessment of knowledge about HBV infection [11] . Since very few studies have been undertaken in this region, a better understanding of the current state of knowledge about the disease would be useful to tailor efforts to bring people into the cascade of care for HBV infection.
We conducted a cross-sectional survey to assess the level of awareness, knowledge, practice and acceptability of treatment for HBV infection in six Southeast Asian countries.
Methodology
This cross-sectional study was conducted through using an online survey across six nations of Southeast Asia--Cambodia, Myanmar, the Philippines, Singapore, Thailand, and Vietnam. The electronic questionnaire was self-administrated using a mobile device or computer. Participants comprised healthcare personnel and non-healthcare personnel aged 20 years or above.
Questionnaire development
The variables collected were demographic factors, questions assessing awareness of and knowledge about HBV infection, practice of preventive measures, and views on treatment. The questionnaire details are provided in the supplementary material.
A scoring system was used to evaluate the knowledge and practice of the respondents. The highest possible knowledge score was 17 for healthcare personnel and 16 for non-healthcare personnel. Questions on practices were the same for both groups, with a highest possible score of 5. We defined a 'good' score as 70% or above in each category.
Questionnaire translation
The questionnaire was constructed in English and then translated into Thai, Burmese, Khmer and Vietnamese, by native speakers who also spoke English. Translation into each language was validated through parallel tests conducted with native speakers who spoke both English and one of the translated languages. Study participants could choose one of the five languages provided to participate.
Online questionnaire construction and distribution
The questionnaire was built with a user-friendly interface by Typeform, available at http://www.typeform.com/. Pilot testing was conducted among 30 participants to check accessibility, time required, questionnaire structure, patterns of skipped answers, and missing data. At least two healthcare professionals and two non-healthcare trained individuals in each country distributed the survey link by the chain referral process through emails, online messages, social media, and websites.
Sample size calculation
We calculated the sample size for the two groups independently; the two groups comprised healthcare personnel and non-healthcare personnel in each country. A cross-sectional survey conducted in Hong Kong in 2010 demonstrated that 55% of the general population was aware that HBV was the most common cause of chronic viral hepatitis in their country [12] . Another study, in India in 2013, demonstrated that 84.3% of hospital interns were aware of their risk [13] . On the basis of the results of these two studies, and to remain within a margin of ± 3% error, the minimum sample sizes were calculated as 1056 for non-healthcare personnel and 573 for healthcare personnel.
Statistical analysis
Data in the different languages were recoded as predefined numerical values, and individual scores for each section were calculated. The dataset was imported into SPSS version 18 (SPSS Inc., Chicago, IL) for analysis. For description of baseline characteristics, numbers and percentages were used for categorical variables. The mean with standard deviation and the median with the 25th-to-75th percentile range (IQR) were used for continuous variables, depending on the distribution of the data. The Mann-Whitney U test was used to compare median values between the groups. Factors affecting awareness, knowledge and practice were identified by using a chi-square test and binary logistic regression. Significant variables (p < 0.05) on univariate analysis were assessed by multivariate analysis. Statistical tests were performed using twosided tests, and statistical significance was defined as a P value < 0.05 with a confidence interval of 95%.
Ethics approval and consent of participants
The respondents were informed at the beginning of the survey that participation was totally voluntary, that results were confidential, and that they had the right to withdraw at any time without penalty. All responses were recorded anonymously. The protocol was approved by the Institutional Review Board of the Faculty of Tropical Medicine, Mahidol University, Thailand (MUTM 2016-005).
Results
From December 2016 to February 2017, 4014 people were invited to participate, of whom 1998 (49.78%) agreed to start the survey. Of those 1998, 1878 (94%) actually completed the survey, comprising 799 healthcare personnel and 1079 non-healthcare personnel. Their responses provided the data for analysis ( Figure 1 ). According to Google Analytics Tracks, 94.29% of the responses came from within Southeast Asia.
Two-thirds of the respondents were female, most (80.1%) were in the 20-40 years' age range, and the majority were from Thailand or Myanmar. Two-thirds had tertiary education levels ( Table 1) .
Awareness of and knowledge about HBV infection
Overall, the healthcare personnel were significantly more aware of HBV infection than the non-healthcare personnel (85.6% vs. 54%, P < 0.001). The median knowledge score of the healthcare personnel was 15 (IQR [13] [14] [15] [16] , and that of the non-healthcare personnel 11 . The percentage of participants with a good score was significantly higher among the healthcare personnel than the non-healthcare personnel (85.9% vs.45.5%, P < 0.001) ( Figure 2 ). 
Practices and prevention of HBV infection
Overall, the healthcare personnel achieved a significantly higher score than the non-healthcare personnel (76.6% vs. 39.8%, P < 0.001). The median score for the healthcare personnel was 4 (IQR 4-5), and that for the non-healthcare personnel 3 (IQR 1-4) ( Figure 3 ).
Acceptability of treatment
The overall treatment acceptability rate was 90.6%, and this did not differ significantly between the healthcare personnel and non-healthcare personnel (90.7% vs. 90.5%, P = 0.89). Of the total participants, 154 (9.4%) were chronically infected with HBV. Treatment acceptability did not differ significantly between those who were HBV-positive and those who were not (86.4% vs. 91.0%, P = 0.06).
In the group of 154 HBV-infected persons, 114 (74%) had consulted a doctor regarding their infection and 108 (70.1%) said they had received counselling about the infection. Most were being treated, but 19 (12.3%) were unable to accept the treatment for several reasons, including lack of clear information (12, 63.2%), fear of side effects (4, 21.1%), preference for traditional medicine (1, 5.3%), duration of treatment (1, 5.3%) and unaffordability (1, 5.3%).
Impact of awareness on knowledge, practice and perception of treatment
For the healthcare personnel, the median scores for both knowledge and practice were higher among those who were aware of HBV infection (14 vs. 16 for knowledge and 5 vs. 4 for practice; P < 0.001 and P = 0.007, respectively). However, the percentage of people who perceived treatment as acceptable did not differ significantly (90.4% vs. 93.4%, P = 0.610). For the nonhealthcare personnel, the median scores for both knowledge and practice were higher among those who were aware of HBV infection (12 vs. 10 for knowledge and 3 vs. 3 for practice; P < 0.001), and similarly for treatment acceptability (93.3% vs. 87.3%, P = 0.001).
Factors associated with knowledge, practice and perception of treatment among healthcare personnel
Using multivariate analysis, significant factors associated with good scores on knowledge among healthcare personnel were attending updating sessions during formal training (OR, Odds ratio, 2.06, 95% confidence interval, CI, 1.25-3.41) and reading the literature (OR 2.09, 95% CI 1.35-3.23). The position of medical technologist was negatively associated with good knowledge score (OR 0.39, 95% CI 0.17-0.90). Among the healthcare personnel, learning about HBV during formal training (OR 1.78, 95% CI 1.17-2.71) and having a good knowledge score (OR 2.36, 95% CI 1.52-3.67) were associated with a good score for practices regarding prevention of HBV infection. Older respondents were less likely to have good practice scores (OR 0.97, CI 0.95-0.99) ( Figure 4 ). However, no factors were significantly associated with treatment acceptability among healthcare personnel.
Healthcare personnel who did or did not have HBV refresher training had similar median scores for knowledge and practice. However, those who had refresher training were more likely to know about postexposure prophylaxis for occupational exposure (OR 2.70, 95% CI 1.95-3.70) and mother-to-child transmission (OR 2.18, 95 % CI 1.55-3.07). 
Factors associated with knowledge, practice and views on treatment among non-healthcare personnel
By multivariate analysis, significant factors associated with a good knowledge score among nonhealthcare personnel were having a postgraduate education (OR 4.15, 95% CI 1.15-5.02), learning from health promotion programmes (OR 1.70, CI 1.31-2.21), and searching the internet (OR 1.37, 95% CI 0.06-1.76).
Among non-healthcare personnel, multivariate analysis revealed that factors associated with good scores for practice and prevention of HBV infection included education beyond secondary school, learning about HBV infection during medical consultations (OR 1.41, 95% CI 1.07-1.85), learning in health-promotion programmes (OR 1.61, 95% CI 1.23-2.12) and having a good knowledge score (OR 1.41, 95% CI 1.07-1.85). Older age and searching in internet sites were negative predictors for a good practice score (OR 0.97, 95% CI 0.96-0.97 and OR 0.65, CI 0.49-0.85, accordingly) ( Figure 5 ).
Higher education was positively associated with acceptability of treatment among non-healthcare personnel, including having a secondary education (OR 5.27, 95% CI 1.24-22.41) and having a tertiary education (OR 3.33, 95% CI 1.04-10.65).
Discussion
In this study, 85.6% of healthcare personnel and 54% of non-healthcare personnel were aware of hepatitis B infection. Of the healthcare personnel, 85.9% had good knowledge scores, while only 39.8% of non-healthcare personnel scored as well. Similar disparities were found in the scores for practices related to HBV. Awareness was independently associated with good knowledge and practice among both healthcare and non-healthcare personnel. Formal training and reading the literature were useful sources of information for healthcare personnel. Those who scored better among non-healthcare personnel were younger, had a higher educational level and were more likely to learn about HBV during medical consultations and health-promotion sessions.
Like the finding in the present study, awareness among healthcare personnel in most other Asian studies has been found to be high, although the definitions used in assessing HBV awareness have varied ( Table 2) . Our results were similar to those of a study in Hong Kong which investigated a similar population and used similar questions about HBV awareness and the risk of acquiring HBV infection. However, our results differ from awareness levels found in communities within Asia and Asian communities outside Asia (Table 3) .
In our study, the scores for knowledge and practice among the healthcare personnel were good, but those from members of the non-healthcare personnel were considerably lower. Non-healthcare trained persons lacked knowledge about the complications of HBV infection, which might have made them less aware and concerned about the topic overall. In the study among Asians living in Canada, 68% were aware of HBV infection, but >60% did not know about the major consequences of infection, such as cirrhosis and liver cancer [14] .
Higher education was positively associated with good knowledge and practice scores in our study population. Higher education was also a significant predictor of higher knowledge score among Asians in North America, as studied by Cheng et al. [15] and Yau et al. [16] . The latter group also found, as we did, that younger age was positively associated with better HBV knowledge [16] . These findings suggest that publichealth agencies would do well to address the knowledge gap among those with a lower level of education, and the elderly.
People who had a good knowledge score in both the healthcare personnel and non-healthcare personnel groups were likely to have good practice scores. In a study among Asians in San Francisco, those with a higher level of knowledge were more likely to be tested for HBV and to have their children vaccinated [17] . There was a positive association between knowledge and practice scores of healthcare personnel in our study and those of healthcare personnel in India [13] .
Formal training and reading medical literature were directly associated with good knowledge and practice among healthcare professionals. This finding suggests that an update course on HBV infection should be undertaken on a regular basis. Experts can also guide staff to good resources in the literature. Informing them of the best sources and providing technical and facility support may all contribute to efficient learning. Refresher training, specifically about HBV, must be revised as new information becomes available, and it should be designed for different staff levels and conducted in local languages.
Members of the non-healthcare personnel had good scores when they learned about HBV from health promotions, medical consultations, or the internet. In an Asian community in British Columbia, internet use was a positive predictor for better knowledge about HBV infection [16] . However, even though 88% of participants in that study were bilingual, 80% said they prefer HBV information in their native languages. Reliable information and knowledge should be provided in local languages in each region.
Media and social websites were the source of information for the greatest percentage of people, but these were not associated with good knowledge and practice scores among non-healthcare personnel in our study. Media and social websites may not provide accurate information, at least for this study population. The accuracy and reliability of health information in the media needs to be explored. Reliable sources should be accessible, and public-health authorities in each country should guide people to those sources.
Even though the overall treatment acceptability rate was 90.6% and did not differ by age, occupation, or HBV infection status, < 60% of healthcare personnel understood correctly the need for treatment. Increasing awareness and knowledge among healthcare personnel is an initial step for linkage to care. This suggests that the study population did not have enough information on HBV treatment and its consequences.
Even among those who were HBV-positive, the majority (86.4%) thought treatment was acceptable. Taylor et al. [24] 2002, US This percentage was relatively higher than in another study of an Asian American community by Tokes K et al. in 2011, in which 39% of HBV-positive people were reluctant to receive long-term treatment because of concerns about long-term side effects and the cost of treatment [14] . The higher level of acceptability in our study might be because only 70.1% of those who were HBV-positive people had received counselling about treatment.
While the prevalence of chronic hepatitis B infection has been estimated to be 5% to 7% among adults in Southeast Asia [1] , 9.4% of our study participants reported they were positive for HBV infection. This somewhat higher prevalence may be an overestimate, as there could be selection bias among individuals who knew they had chronic hepatitis B and were therefore more willing to participate in the study.
Conclusion
Awareness of hepatitis B infection was high among the healthcare personnel, but relatively low among the non-healthcare personnel. Awareness of the disease was positively associated with good knowledge and good practice scores among both the healthcare personnel and non-healthcare personnel groups surveyed. Raising public awareness of HBV infection and providing informative sources to various communities are crucial in this region, to increase access to treatment for those with chronic hepatitis B, to reduce transmission, and enhance prevention.
Annex -Supplementary Items

Introduction before questionnaire
This is a survey to study awareness and knowledge of chronic hepatitis B in this region, 6 countries in Southeast Asia. You are requested to participate by answering the following questions if you are twenty years old or above.
You answers will be kept totally confidential. You will be anonymous since we will not ask your name. You will need to spend about 10 minutes to answer these questions. If #1, will be led to question no. 22.
If either #2 or #3, will be led to question no. 21.
